Quinone methide as a new intermediate in eumelanin biosynthesis.
The conversion of dopachrome to dihydroxyindole(s), a key reaction in eumelanin biosynthetic pathway, has been shown to be under the control of dopachrome conversion factor. Dopachrome conversion factor isolated from the hemolymph of Manduca sexta larvae, which is devoid of any tyrosinase activity, exhibits a narrow substrate specificity and readily bleaches the iminochromes derived from the oxidation of L-dopa, L-dopa methyl ester, and alpha-methyl-L-dopa, but failed to attack the corresponding D-isomers. The product formed in the case of L-dopachrome was identified to be 5,6-dihydroxyindole. Therefore, aromatization of dopachrome seems to accompany its decarboxylation as well. However, the enzyme also converts L-dopachrome methyl ester to an indole derivative indicating that it can deprotonate the alpha-hydrogen when the carboxyl group is blocked. These results are accounted for by the transient formation and further transformation of a reactive quinone methide intermediate during the dopachrome conversion factor-catalyzed reaction. The fact that the enzyme-catalyzed conversion of alpha-methyl dopachrome methyl ester (where both decarboxylation and deprotonation are blocked) resulted in the generation of a stable quinone methide in the reaction mixture confirms this contention and supports our recent proposal that quinone methide and not indolenine is the key transient intermediate in the conversion of dopachrome to dihydroxyindole observed during melanogenesis.